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The crab project staff has reared market crab larvae through the
third instar- the first time this has been accomplished.
During the first quarter of 1963, nearly 250,000 man days were
spent fishing from southern California piers and jetties. White
croaker predominated in the 385,000- fish catch.
A red abalone tagged 8\ years ago has been recovered -- a record
"time out". The abalone grew only -t inch during this period,
from 8-3/4" to 9".
1963 party boat catches of kelp bass, rockfish, barracuda, Calif.
halibut, striped bass and yellowtail exceeded those of 1962.
Bonito and salmon declined somewhat.
An artificial reef paid for by WCB was installed at the new
Imperial Beach pier.
Weather conditions limited fishing in northern and central Calif.
In southern California, weather plus a lack of orders and price
disputes kept cannery landings way down.
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MRO Biologists
Last summer, to meet a recurring need for information on the background of our
scientific staff, I asked each person with biological training to fill out a
personal data sheet. This report summarizes the sometimes interesting and some-
times significant factors these forms revealed. Except for the inclusion of
Jim Messersmith, the picture is essentially that of several months ago.
There are 45 people in MRO who qualify as professional biologists. Of these 45,
32 are 40 or under, 13 are over 40. The dominant age group is 36 to 40 with 11
representatives. At the extremes 5 are 25 or less and one is over 55. All but
one are college graduates and 11 have advanced degrees, 10 a Masters and one a
PhD. Another 11 have done some graduate work but did not get an advanced degree.
An interesting thing here is that five out of the 13 who are over 40 have ad-
vanced degrees while only six out of the 32 younger men have them. All of the
first group carne to work before 1949, all of the second since 1958.
The 11 advanced degrees were granted by 9 u~iversities. Stanford is the only
one with more than one, accounting for two Masters and the one PhD. The re-
maining Masters carne from OSU, UCLA, USC, William ~ Mary, Missouri, Claremont,
Rochester and Rutgers. Berkeley is the leader in undergraduate education with
6 graduates. Oregon State follows with 5, Humboldt State has 4, Washington 3,
UCLA, Stanford, Long Beach State, and San Jose State two each and 18 others
have one each. Twenty-three of the bachelor's degrees are in biology or zoology,
ten are in fisheries and five in wildlife conservation. The remaining six range
from ~ng1ish to physical anthropology.
The staff is weak in math. Outside of the two people in professional statistics
positions, only about ten had formal training beyond the college algebra and
trigonometry level and some did not reach that.
No one was p.articu1ar1y proud of his facility in either reading or speaking a
foreign language, with 19 saying they had none. Most of the remaining 26 pro-
fessed a low degree of proficiency. French was the leader, with 14 mentions,
followed by German and Spanish with 12 each. Two people admitted to a nodding
acquaintance with Japanese and one each to some proficiency in Russian, Swedish,
Chinese and Italian. One person listed four languages (French, German, Spanish
and Italian); several listed both French and Spanish.
Twenty-seven out of the 45 have published at least one article in an outside-
the-department journal. Seven have four or more to their credit, while 21 have
up to three. The 18 who had none were, expected1y, mostly among the younger
men.
So far as membership in national professional societies goes, 16 did not belong
to any at the time; at least two have joined since. At the other extreme, seven
belong to four or more. The greatest numerical strength lies in the AFS (13
members today) and the ASIH, with 11 as of last fall. Two people belong to both.
Next is the AIFRB, listed by nine. The remainder are scattered widely, going as
far'as the Marine Biological Association of the United Kingdom.
If there is such a thing then as. an average -- or median -- marine biologist in
the State service, he is a man between 35 and 40 with an AB either from the
University of California system or the State College system. He has done a
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little graduate work but does not have an advanced degree, has a publication
or two outside of Department journals, belongs to a professional society
(most likely AFS or ASIH) , professes a mild degree of familiarity with French,
German, or Spanish, and has scant acquaintance with math beyond college
algebra.
SU:MM.ARY
Age Number Graduate Work Society Have Have Outside
No Degree Degree Members Foreign Publications
Language
21-25 5 1 1 2 1 2
26-30 8 3 1 5 3 3
31-35 8 1 3 5 5 4
36-40 11 3 1 8 8 9
41-45 5 0 2 4 3 5
46-50 4 2 1 2 2 2
over 50 4 1 2 4 4 2
Totals 45 11 11 30 26 27
----Phil M. Roedel.
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1. BOTTOMFISH
A. Landings were light at all ports due to rough weather. Flatfish and
animal food landings were sampled when weather conditions permitted
fishing.
The otter trawler NOYO STAR sank off Fort Bragg with the loss of two
men. The NOYO STAR was the major contributor to Fort Bragg area land-
ings of bottomfish.
Sole tag recovery data were prepared for a report and analysis of age
data was continued.
The film "Trawls in Action" was shown to groups of commercial fishermen
and dealers at Monterey and San Francisco. The film shows the action of
trawl nets underwater and the methods of fish escapement to protect small
fish.
2. SHELLFISH
A. Abalone: Poor weather conditions during the first week of this month
limited abalone diving activities to approximately 10 days since the
season closed January 14. However, several divers had good catches of
70 dozen per day. Divers received about $11.00 per dozen.
Representatives of industry and individuals have expressed considerable
interest in prospects of rearing shellfish. Some people are considering
small scale installations for rearing abalones, crabs and lobsters. We
have received inquiries about procedures for acquiring ocean bottom cul-
ture areas as well as numerous requests for advice on hatchery methods.
A preliminary prospectus for a shellfish culture laboratory and plans
for rearing abalones and other shellfish was prepared.
A red abalone, one of 95 tagged and released June 1955 at "E" beach,
Sonoma county was returned by a sportsman this month. When tagged this
abalone measured 8 3/4 inches, when recovered 8% years later, it meas-
ured 9 inches.
This abalone was at liberty longer than any other tagged abalone which
has been recovered.
B. Crab: Poor fishing mixed with bad weather has kept crab landings low.
Many fishermen are landing less than 100 pounds after several days of
fishing.
In November, 695,346 pounds were landed at San Francisco, 40,000 pounds
less than in November 1962.
Most of the project effort has been directed to rearing crab larvae
hatched at the Menlo Laboratory in December. The larvae have been ob-
served and photographed. This is the first time the second and third
instars have been described. It is anticipated that this method can
be used in describing the larval stages of all Cancer crabs.
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C. Oysters and Clams: Sampling for comparative condition factor oysters
from the various beds was continued.
Dahlstrom departed January 23 for Japan for oyster pest inspection in
Miyagi prefecture. Packing is scheduled for completion in February.
D. Shrimp: The M.V. ALASKA conducted exp1~atory fishing for whitespot
prawns (Pandalus platyceras) from Pt. Ano Nuevo to Anacapa Island.
Trays with a conical opening at each end were used. These trays were
fished "long line" fashion, 7 or 8 per line. Five lines were fished
each day.
Best fishing occurred in rocky canyons from Pt. Pinos to Carmel Bay.
Commercial quantities were not fou'nd in other areas.
3. PELAGIC FISH
A. General: Cannery landings of all species were curtailed by bad weather,
price disputes and a lack of orders. Fishermen "tied up" in hopes of
getting higher prices, at least on mackerel, while the canneries tried
to drop mackerel prices. The fact that fishing conditions were poor
probably detracted from any need to reach a quick settlement and get
back to fishing.
B. Sardines: The only sardine landings of importance were at Monterey
where 22 tons of mature fish (238-.269 rom S.L.) were landed for bait.
Ninety percent of these fish were gravid. In addition to the above
bait landings 2 tons were delivered to the fresh market in San Pedro.
Sardine prices vary considerably: $60 per ton at the cannery and $120 -
$300 per ton at the market. Most market deliveries are probably used for
bait by salmon and striped bass fishermen.
Approximately 1,100 tons of sardines have been landed so far this season,
400 less that last year at this time. If this trend continues landings
should closely approximate the 2,000 tons "most likely" value predicted
last August by CalCOFI scientists.
Considerable time was spent summarizing landings data and subjecting it
to preliminary analysis in preparation for a sardine age and length
composition paper for the 1961-62 season.
C. Mackerel: Market landings totaled 96,000 ($80 per ton) and 52,000
pounds($120 per ton) of jac,k and Pacific mackerel respectively.
Canneries pay $42.50 per ton for both species.
Age reading of jack and Pacific mackerel otoliths collected by the Sea
Survey Project during the past ten years was initiated. The resultant
age data will be coded by the Sea Survey Project for computer analysise
D. Apchovies: About 150 tons of anchovies, ranging in size from 115 to
152 mm S.L., were delivered to a cannery at Moss Landing. Price for
cannery anchovies is $25 per ton. No cannery or market landings were
reported in southern California.
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Ground work was laid for an anchovy sub-population study in the Los
Angeles-Long Beach Harbor. Initial work was done in cooperation with
Bureau of Commercial Fisheries personnel from the La Jolla laboratory.
E. Squid: Fresh market landings of squid totaled 123,000 pounds during
January. Prices ranged from $25 per ton at the cannery to $40 per ton
at the market.
F. Live Bait: Demands for live bait continued minimal during January.
Small anchovies were available in the San Diego area and larger bait was
taken off Newport. Four Los Angeles-Long Beach Harbor bait boats are
alternating as bait suppliers to the four main sport fishing landings in
the area. They each take turns of 15-20 days.
G. Aerial Survey: The coastline from Point A~ Nuevo to the United States-
Mexico Border was scouted during the latter part of the month. Visi-
bility was limited by rain and the resultant runoff. A total of 29
pelagic fish schools were sighted, 27 anchovy plus 2 unidentified; 28
individual grey whales also were sighted.
H. Sea Survey: No cruises scheduled.
Considerable time was spent assembling anchovy data from past sea survey
cruises. These data should supply some information on the distribution
and abundance of anchovies through the last few years. This information
is needed for a forthcoming meeting of the Marine Research Committee.
Editing past sea· survey data for data reports is proceding smoothly,
with the coding of one year's data almost complete. The most time con-
suming phase of the editing process is dealing with bathythermograph
data. We have been making bathythermograph casts since the beginning
of the surveys (1950), and have the information stored in the form of
graphs of temperature against depth. Since we cannot effectively use
this information in this form, we are reading the graphs and punching
the information into r.B.M. cards. We are reading the depth and tempera-
ture from the graph at "inflectd-on points", that is, at points between
which the graph is a straight line. This procedure produces a very
versatile source of information, since the temperature at any depth can
be calculated by interpolating between the temperature at the next
shallower and deeper inflection points. By utilizing a computor to do
these interpolations, virtually any type of depth-temperature in~ormation
can be quickly assimilated.
4. TUNA
A. Albacore: "No landings were reported allowing us more time for review,
summary, and analysis of data. Statistics for October and November
commercial landings and the December sportcatch were received. These
additional figures increased the commercial catch to nearly 49 million
pounds, our third best season on record, and the sportcatch to 158,372,
the third best season in 10 years.
The 1963 logbook data is nearly ready for computor editing, while
1962 data is waiting to be fed into the computor analysis program.
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Work on the albacore fish bulletin continued and was further enhanced
by hiring a part-time draftsman to complete illustrations.
A report summarizing last season's tagging program was prepared and
forwarded to the Mission Bay Research Foundation.
B. Bluefin Tuna: No bluefin tuna were caught or landed. The high-seas
tuna fleet fished yellowfin tuna and skipjack off Mexico near Manzanillo,
Acapulco, and Tres Marias Islands whi~e our local fleet was inactive.
Routine bookkeeping of 1963 tag returns has been completed. Plans are
being drawn for the 1964 tagging season which will include operations
off Baja California in cooperation with the BCF San Diego Laboratory
and local tagging with the Mission Bay Research Foundation.
The 1963 bluefin tuna weight-length report has been completed.
Our new electrophoresis equipment has been inspected and calibrated.
5. SPORTFISH
A. Party Boat: All partyboats registered during the 1964-65 license year
will be provided with an attractive vinyl log-book cover. The face
bears simple directions telling how and when boat logs are to be sent
in. San Diego, Terminal Island, Monterey, ~an Francisco and Eureka
field offices will be given ample supplies for the year.
The 1964 "Angling Regulations" postE~r was sent to Sacramento for
processing.
Gonads of 12 kelp bass were taken at Paradise Cove for a continuing
study of their sex cycle.
Partyboat catches of 8 important marine species accumulated throughout
1963 are generally up from 1962. Preliminary figures compare with 1962
totals as follow:
Kelp & Sand Bass
Rockfish
Bonito
Barracuda
Calif. Halibut
Salmon
Striped Bass *
Yellowtail
1963(P~~limtnary)
1,219,003 (new record)
9~9,685
775,495
483,685
125,582
72,714
58, 139
45,706
1962 (Total)
789,149
956,438
798,725
335,507
118,966
87,612
39,682
21,826
* Ocean and San Francisco Bay only.
B. Ocean Fish Habitat Development CDJ F 17R7): Analysis of test block data
and diving observations continued during the month. These data are being
prepared for presentation in a formal publication.
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Several days were spent correcting the galley proofs of Fish Bulletin 124.
This report, summarizes the study of two artificial reefs and the offshore
oil drilling pJatforms.
Project divers assisted Marine Patrol by observing the effects of an oil
spill on the marine environment off Huntington Beach.
The Diving Officer assisted Marine Patrol in evaluating new diving
techniques and the use of diver-held "sonar" in locating illegal fishing
gear.
Project is on schedule.
C. Blue Rockfish Management Study (DJ F19R3): Routine partyboat and skiff
sampling was continued at all ports from Princeton to Avila.
Maturity and aging studies are being continued in the Monterey Area.
Scales and otoliths from the same fish are being compared.
Three tags were returned, from a blue rockfish tagged at Morro Bay, and
a copper rockfish and canary rockfish which were released and caught off
the Monterey Breakwater. The copper rockfish was caught by a commercial
fisherman,kept alive in a bucket, delivered to Hopkins Marine Station
where Dan Gotshall caught up with it and quickly returned it alive back
to the Monterey Breakwater where it was again released for a second try.
The printer's proof of the Monterey-San Luis Obispo county fishing map
was edited and returned to the printer. Two field trips were made to
Sonoma and Marin counties to complete the fishing map for those counties.
Dan Gotshall attended the Wildlife Society meeting at Humboldt State
College on January 31.
Job completion reports are in the process of preparation.
D. Southern California Marine Sport Fish Survey (DJF20R2): During the first
quarter of 1963 an estimated 249,897 man days were spent fishing from
southern California piers and jetties. The average length of the fishing
day was 3.14 hours. The estimated 385,092 fish caught comprised 86
different species, with white croakers predominating. Data for the
second and third quarters were edited and submitted to the Biostatistical
Section for transferring to IBM cards so they can be processed by
computors.
Our program to sample sportfishing activities of private skiffs and
yachts was initiated January 1, 1964; however, we have only been able to
sample at launching sites because the complexity of mooring sites and the
restrictions of probability sampling required that we gather additional
background data before we can sample there. ~his work had been done by
the end of the month and we soon will be completing a sampling plan for
accomplishing this task.
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The barracuda and white seabass manuscripts were undergoing review and
revision prior to submission to the Marine Resources Editor.
Project members attended and assisted in identifying (and measuring)
the species of fish brought in during a competitive skin diving meet at
Dana Point Cove on January 19. This meet was sponsored by the Greater
Los Angeles Council of Divers. The 22 species taken in 1964 were fewer
than the 1963 take (28); however there were fewer participants, 88
versus 133.
On January 16, Leo Pinkas spoke to eighteen Redondo High School students
regarding project activities, marine biology, and the fishing industry in
general.
6. SPECIAL PROJECTS
A. Southern California: The study and anaJys-isvof,-the':Santa Monica Bay
Trawl data continued as time permitted.
Considerable time was devoted to directing the installation of almost
4,000 tons of quarry roc~ to form an artificial reef around the new
Imperial Beach fishing pier. The pier was financed jointly by the
Wildlife Conservation Board and the City of Imperial Beach. The artificial
reef was financed by the W.C.B. Several delays hold up the completion
date. The most notable delay was caused by the accidental dumping of
1,960 tons of rock during rough seas about one-half mile north of the
pier and one-half mile offshore. Sportfishermen thus acquired a bonus
fishing reef containing about $lQ,OOOJworth of rock. The reef has been
marked by a temporary buoy, to be replaced later by a permanent
artificial fishing reef 'marker.
Galley proofs were corrected on Fish Bulletin 124, "Artificial Habitat
In The Marine Environment."
At months end an aerial census of sea otters was conducted from Santa
Barbara to Point Reyes, including the Channel Islands.
B. Northern California: A thermosta-tica11y controlled vacuum oven was
constructed for the Shellfish proje:ct. This equipment will be used for
drying oysters to determine their condition factor (fatness).
Two fish traps 5' X 5' X 2~' were built to be used in the San Francisco
Bay Study. This construction and the vacuum oven were both made almost
entirely from salvages material.
Technical assistance was given the crab development study in the manu-
facture of plastic rings for microscope slide mounts.
On January 14 a meeting was held with Mr. Jerry Connors of the University
California Laboratory at Richmond to discuss the disposition of fish
samples from the San Francisco Bay Study.
Mr. W.Io Follett of the California Academy of Sciences was consulted on
classification of fish taken in the San Ffancisco Bay Study.
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Technical assistance was given the Salmon Project by constructing six-
clamp on fishing pole holders for the NAUTILUS from salvage material.
7. BIOSTATISTICS
A. Data Processing
Regular Reports:
The statistical reports of October and November landings and shipments
were completed.
The December cannery processor reports were completed and the tuna and
sardine letters prepared and distributed. The annual tuna letter
accompanied the December reports.
The December marine partyboat catch record was completed and the letter
summarizing the catch was distributed.
The January list of unregistered commercial fishing boats was transmitted
to coastal offices and marine wardens.
Special Reports:
A table recording the abalone landings by port from 1958 through October,
1963, was prepared for Doyle Gates' use in abalone versus sea otter
hearings at San Luis Obispo.
Pounds and value of 1962 commercial fish landings were prepared for
economic consultant, Mr. W. McCann.
A count of 1963-64 commercial fish licenses was made showing 8,379 sold
to date.
Annual b1uefin length-frequency reports were completed for Bob Bell,
Tuna Investigations.
Annual shrimp reports for 1963 were completed.
Work in Progress:
December market receipts are in process of being edited.
The page proof of the 1962 catch bulletin was received; checks were
made of the accuracy before it was returned to the printer.
The Albacore Log Program was revised and is in process of being debugged
with the use of Computer Sciences' Univac 1107.
Field:
---
The field offices at San Diego, Monterey, San Francisco, and Eureka were
visited. Contacts were also made at Berkeley, Fort Bragg, Crescent City,
and the Los Angeles/Newport area.
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As a result of these visits, late 1963 tickets were collected and questions
concerning present tickets and processor reports were answered.
B. Technical Assistance and Biometrical Analysis
Statistical and Mathematical Analysis:
A variance estimator which is statistically independent of the log relative
fishing power estimate was derived for use in the albacore fishing power
study.
Statistical advice was given to several MRO projects and the Delta Project.
Computers:
A production run was made on pier data collected by F20R during the first
third of 1963.
8. RESEARCH VESSELS
ALASKA
The ALASKA conducted a three weeks prawn study (cruise 64-A-l) in the
coastal waters from Pigeon Pt. to Pt. Arguello.
NeB. SCOFIELD
Secured for annual overhaul.
NAUTILUS
Secured for annual overhaul.
9. MISCELLANEOUS
A. Meetings:
Jan. 16
Jan. 21
Jan. 21
Jan .. 22
Jan. 31-
Feb. 1
Test dive diver-held sonar - discussion of uses and
techniques with U.S. Navy personnel E.O.D. Unit-l (Turner}.
Wilshire Oil Company, Travelers Insurance Company, Marine
Patrol and MRO - Discussion of Huntington Beach oil spill,
its effect upon the marine environment and possible clean-
up procedures. (Turner, Ebert, Given).
Baxter participated in a CalCOFI meeting at La Jolla. Dis-
cussions included spring surveys, MRC meeting on anchovies,
and Volume X of CalCOFI reportsc>
Discussion of fish movements and behavior - Marineland of
the Pacific personnel. (Turner, Ebert, Given).
Roedel, Fitch and Baxter attended the Governo~s Conference
on California and the World Ocean, in Los Angeles.
Jan. 29
Jan. 31
B. Talks:
Jan. 23
Jan. 25
C. Visitors:
Dec. 19
Jan. 30
D. Personnel:
Jan. 30
Jan. 30
Jan. 31
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Meeting to discuss pesticide problems in oyster culture
areas at Sacramento. (Orcutt, Roedel).
Wildlife Society Meeting, Humboldt State College. (Best,
Nitsos, Smith).
"Pier Aquatics" monthly meeting for divers and their
friends - Mar Vista. (Turner).
SCUBA instructors institute sponsored by Santa Monica
YMCA. (Given).
Mr. Amoa-Amuah, Deputy Minister of Agriculture and Member
of Parliament of Ghana, and Mr. Chinbuah, Asst. Manager,
Ghana Fish Corp., visited CSFL.
Alfredo V. Freyre V. visited the laboratory on January 30
to study the organization of MRO within the Department of
Fish and Game. Captain Freyre is Director of the Institute
De Investigacion in Lima, Peru.
Clarence B. Talmadge, Deckhand, Fish and Game boat, killed
in automobile accident.
Robert T. Koski, appointed Aquatic Biologist I.
Lila D. Desmond, appointed Intermediate Stenographer.
~~
Phil M. Roedel -
Manager
PMR:md/85
The Resources Agency of California
Department of Fish and Game
Marine Resources Operations
PELAGIC FISH PROGRAM
PERSPECTIVE
The Department of Fish and Game initiated pelagic fish research in California
in 1919. The sardine fishery received major attention during the ensuing years
followed in 1929 by a Departmental Pacific mackerel study. By 1926 the Fish-
eries Research Board of Canada was cooperating in sardine studies, followed in
the mid-1930's by the fisheries agencies of Washington and Oregon. These
agencies later dropped their studies when their sardine fisheries failed. Be-
tween 1929 and 1932, Hopkins Marine Station of Stanford University carried on
sardine studies in cooperation with the Department. In 1937, both U.S. Fish
and Wildlife Service and Scripps Institution of Oceanography initiated work on
sardines. With the decline of the sardine and Pacific mackerel fisheries dur-
ing the late 1940's, the industry turned to jack mackerel and anchovies as
"substitute sardines" and their growing importance led to additional research.
In 1947, at the request of the industry and with its financial aid the pelagic
fish research programs underwent further expansion. California Academy of
Sciences, Scripps Institution of Oceanography, U.S. Fish and Wildlife Service
and the California Department of Fish and Game joined in a large-scale coopera-
tive research program now known as the California Cooperative Oceanic Fisheries
Investigations (Ca1COFI). Hopkins Marine Station of Stanford University re-
joined the program in 1951. Ca1COFI objectives have most recently been stated
as:
"To acquire knowledge and understanding of the factors governing the
abundance, distribution, and variation of the pelagic marine fishes.
The oceanographic and biological factors affecting the sardine and its
ecological associates in the California Current System will be given
research emphasis. Jt is the ultimate aim of the investigations to
obtain an understanding sufficient to predict, thus permitting effi-
cient utilization of the ~ecies, and perhaps manipulation of the pop-
ulation."
The Department of Fish and Game, through its Pelagic Fish Program, conducts
investigations on the pelagic wet fisheries (those canned raw) with emphasis
on sardines, Pacific mackerel, jack mackerel and anchovies. The two projects
comprising the Pelagic Fish Program are (1) the Fisheries Investigations Pro-
ject and (2) the Sea Survey Project. The Fisheries InvestigatiomProject
collects basic data from the fisheries and the Sea Survey Project measures
relative abundance and distribution of fish populations at sea both on the
fishing grounds and on those segments of the populations not accesib1e to the
fishing fleet toward the following objective.
Prepared by John L. Baxter, January 1964
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OBJECTIVE
Simply stated, the objective of the Department's Pelagic Fish Program is:
To assess the size~ distribution and age structure of the sardine,
.,Pacific mackerel, jack mackerel, anchovy, and other important pelagic
fish populations and to develop an understanding of the dynamics of
the populations relative to their ~anagementg
FISHERIES INVESTIGATIONS PROJECT
Purpose: The Fisheries Investigations Project conducts studies of the commer-
cial and live bait catches, including sampling for size and age composition
and analyses of catch statistics to measure trends in the fisheries. These
data are basic to the understanding of population dynamics necessary to formu-
late intelligent management practices.
Procedure: The Fisheries Investigations Project's basic work is:
(1) To determine amounts landed of sardines, mackerel and anchovies.
(2) To measure the sizes of year-classes in the sardine, mackerel and
anchovy fisheriesg Aging of the sardine and anchovy catches is done
in cooperation with the U.S 0 Bureau of Commercial Fisheries.
(3) To measure fishing effort and determine fishing localities through
fishermen interviews and log books.
(4) To measure relative abundance and distribution of inshore pelagic
fish schools, particularly anchovy, by monthly aerial surveys.
(5) To conduct subpopulation studies to determine the origin of fish and
the importanc~ of different segments of the populations to the fish-
eries"
Studies, current and planned" For the present the following "routine" studies
will be continued"
(1) Catch statistics -- This continuing study includes monitoring, com-
piling, and editing commercial catch statistics and determining
amounts and kinds of fish used as live bait"
(2) Age composition -- All four species are sampled for age composition
of landings, a continuing study.
The 1961-62 sardine age composition i.s completed and will be sub-
mitted for publication in 1963-640 The 1962-63 sardine catch has
been aged and a paper is being prepared for publication, probably
late this fiscal year or early in 1964-65.
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Pacific mackerel age composition data are running about two years
behind. The 1959-60 data are being prepared for publication prob-
ably during 1963-64.
Jack mackerel age composition data (dating from 1947) have never
been published nor has a definitive study of age and growth. With
the appointment of a biologist in the mackerel study in May, 1963,
this backlog should be reduced substantially during 1963-64. We
also hope to complete a jack mackerel age and growth paper in 1964-65.
Anchovy samples are aged and results have been published through the
1956-57 season. This study is being stepped up and should be brought
up-to-date by 1964-65.
(3) Catch~per-effort -- The sardine catch-per-effort data for the years
1953-54 through 1959-60 have been programmed and run at the Western
Data Processing Center. The data are being analyzed and a formal
paper should be completed during 1963-64. Similar studies on the
other species are being contemplated for the near future, depending
on manpower.
(4) Aerial surveys -- A paper on methods has been written. This paper
will be prepared for publication along with data for the years 1954-
1963, and should be completed in 1964-65. This analysis will help
determine the advisability of continuing aerial surveys.
(5) Subpopu1ation studies -- Sardine morphometric data have been run by
Western Data Processing Center. The data are being analyzed and we
hope to prepare a paper for publication during 1964, completing the
investigative segment of this study. With the acquisition of elec-
trophoresis equipment by the Tuna Program, we hope to explore its
possibilities for determining anchovy subpopu1ations starting in
early 1964.
(6) Other -- Several studies are in progress or contemplated.
(a) Pacific mackerel food -- A paper has been prepared and is now
being edited. It should appear in print during 1964 concluding
the phase.
(b) Pacific mackerel fecundity -- A paper will probably be submitted
in late 1964, again concluding this phase.
(c) San Pedro Bay anchovy population -- We hope to initiate a study
of the anchovy population in the San Pedro Bay area during 1964.
At present, up to 80 percent of the anchovies used as live bait
are ~aken in this area.
Discussion
The greatest task facing the Fisheries Investigatiorn Project is the analysis
of back data. This will take precedence and we hope will eventually lead to
an ability to make population estina tes and formulate management practices for
all species ..
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It must be borne in mind that 4 of the 6 scientists in the Fisheries Investiga-
tions Project were appointed during 1963 from outside the program. Thus, until
5 pairs of feet (including the Supervisor of the Pelagic Fish Program) become
firmly planted, progress will be somewhat slower than desired.
SEA SURVEi~ PROJECT
This phase of our work is partially funded by the Marine Research Committee,
and, depending upon the availability of finances, will continue indefinitely
and, hopefully, be expanded.
Purpose: Sea surveys have been carried on since 1950. Their main purpose is
to obtain information on the distribution and abundance of the important pe~
lagic species, particularly in areas beyond those covered by a fishery, and
preferably including the entire range of the species under study. A parallel
purpose is to get information within the area of a fishery which is free of the
influences of fishing seasons, different types of gear, and economic conditions.
Procedure: The sea survey is conducted annually from one of the Department's
large research vessels. It presently consists of six, 20-day cruises per year
covering the coast from Crescent City to southern Baja California. Two of
these cruises are made in late spring to northern and central California. The
remaining cruises are made in four consecutive months in the fall and cover
Baja California and southern California. The survey generally covers the
upper 10 fathoms of water within 10 miles of the mainland or offshore islands,
although some stations are made further from shore and cover greater depths.
A midwater trawl tow is made at each station. Most trawling is done at night.
Length, sex, maturity, and age data are collected from samples of sardines,
anchovies, Pacific mackerel, and jack mackerel. Length frequencies are taken
and total weight determined for all other species. A bathythermograph cast
and turbidity measurements are made whenever possible.
In addition to the trawl stations which cover the entire study area, stations
using a light to attract fish, and a blanket net to obtain samples are made in
selected localities within this broad area. These serve to provide live sar-
dines for genetic studies and a check on midwater trawling results.
This coverage is at best considered minimal, but does form the nucleus around
which a more adequate program could be built. If personnel and boat time were
available, these efforts could be tripled to produce information of a magnitude
that would provide the basis for a real understanding of the dynamics of all
the important fish populations in the California current system.
Studies, current and planned. The greatest task which faces the Sea Survey
Project is the analysis of data collected between 1950 and 1962. This analysis
falls into two categories: (1) data reports and (2) publications.
(1) Data reports -- Data reports for all our cruises are planned. These
will have only a limited distribution and provide detailed informa-
tion on locations, temperatures, gear used, and weather conditions
to CalCOFI agencies. They will present raw biological data on the
important species as well as limited distribution and abundance data
on other species. These reports will provide other scientists
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working on similar problems with raw data long before such data is
analysed and formally published. Work will start this fallon pro-
ducing these reports for the past years; in the future we will at-
tempt to develop data reports on a current basis while gradually
reducing the backlog. The job would be fairly simple except for the
variety of different types of data that must be combined for each
station. The first completed data reports should be circulated in
late 1963-64.
(2) Publications - The major publication planned is an analysis of the
sardine data so far collected. A considerable amount has been ac-
complished toward this end in summarizing the raw data into a form
that can be subjected to a detailed analysis. One of the principle
stumbling blocks remaining is the development of realistic area
weighting factors to allow the summation of sardine data over the
entire range of the survey. This problem should be solved in the
next few months and allow the publication of sardine population
estimates during the 1964-1965 fiscal year.
Discussion
Th~ analysis of back data will take preference over the analysis of current
work. A logical breaking point between these two categories is the 1962 sur-
vey. From 1950 through. 1962 our survey used light to attract fish and dynamite
or a blanket net to collect samples. Starting in 1963 we are using a midwater
trawl as our major sampling tool. This change in gear changes the nature of
the collections and requires a different type of analysis. Thus, we will en-
deavor to work up the data through 1962, then attack the new problems which
will appear in the data from the midwater trawl tows.
STAFF: John L. Baxter, Marine Biologist IV, General program direction,
data analysis.
James D. Messersmith, Marine Biologist III, leader, Fisheries
Investigations Project, data analysis.
Richard F.G. Heimann, Marine Biologist III, leader, Sea Survey
Project, data analysis.
Anita Daugherty, Marine Biologist II, fisheries sampling, southern
California, sardine and anchovy age studies.
Harold Hyatt, Marine Biologist II, fisheries sampling, central
California, sardine and anchovy age studies, mackerel studies.
Kenneth F. Mais, Marine Biologist II, party chief, sea surveys,
sardine sub-population studies.
Richard Wood, Marine Biologist II, anchovy studies, aerial
surveys.
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Ralph H. Leisy, Aquatic Biologist I, mackerel studies.
Malcolm S. Oliphant, Aquatic Biologist I, live bait studies.
Gertrude M. Cutler, Senior Account Clerk, general assistance,
both projects.
